Molecular evidence of lentiviral vector-mediated gene transfer into human self-renewing, multi-potent, long-term NOD/SCID repopulating hematopoietic cells.
A major challenge in gene therapy is to achieve efficient transduction of hematopoietic stem cells (HSC). It has previously been shown that lentiviral vectors (LV) transduce efficiently human cord blood-derived NOD/SCID mouse repopulating cells (SRC). Here we studied the effect of cytokines during the short ex vivo incubation with vector. Although SRC transduction was efficient without stimulation, the presence of cytokines significantly improved it. The treatment did not affect the engraftment level or the SRC frequency, but seemed to enhance SRC susceptibility to LV. SRC transduced in both conditions repopulated primary and secondary recipients, maintaining stable multi-lineage transgene expression. Using linear amplification-mediated PCR, we then analyzed vector integration in the bone marrow and CFC of the engrafted mice to monitor the clonal activity of the transduced SRC in vivo. We showed polyclonal engraftment, multi-lineage differentiation, and propagation to secondary recipients of individual SRC. We observed multiple integrations in most clones. These results provide the first formal demonstration that primitive human HSC with self-renewal and multi-lineage repopulation capacities were transduced by LV. Our findings are relevant for the design of clinical protocols that exploit this system to reach significant engraftment by genetically modified HSC in the absence of in vivo selection or strong conditioning regimens.